Painful Diabetic Polyneuropathy (DPN) is one of the commonest microvascular complications, affecting nearly 26% of diabetic patients. Amitriptyline, Duloxetine and Pregabalin are all approved internationally for managing neuropathic pain apart from strict glycaemic control.
INTRODUCTION
Diabetes mellitus (Both Type I and II), on long term, frequently leads to a number of vascular and non-vascular complications. Neuropathies are the commonest microvascular complication affecting about 50% of the DM patients. 1 It results from progressive loss of nerve fibres involving both somatic and autonomic nervous system.
The commonest is length dependent sensorimotor polyneuropathy, manifesting as either loss of sensation or excessive feeling of pain. 2 Diabetic Polyneuropathy (DPN) can be clinically defined as "the presence of symptoms and/or signs of peripheral nerve dysfunction in people with diabetes after exclusion of other causes." 3 Pain in DPN is due to dysfunction arising from the somatosensory system. 4 26% of DM patients suffer from painful DPN with symptoms as spontaneous tingling/burning/shooting type of sensation. 5 It is also complicated with allodynia and/or hyperalgesia. These patients suffer from disturbed sleep, anxiety and/or depression and poor quality of life. 6 As DPN is a diagnosis by exclusion, so one has to rule out other possible causes of peripheral neuropathy (Hypothyroidism/Vit B12 deficiency/alcoholism, etc.) and perform detail clinical and electro-physiological assessment to establish diagnosis of PDPN. Management of painful DPN is based on two pillars-first strict glycaemic control and secondly reduction of pain by drugs. But sole glycaemic control is not sufficient in DPN, as found in a study done by Sorensen et al. 7 Moreover neuropathy can develop even in pre-diabetic stage.
A number of agents like α lipoic acid/C-peptide/protein kinase C-β inhibitors, etc. have been tried in clinical trials as disease modifying agents of DPN, but none proved to be effective yet. 8 Till now, we have only the drugs that will provide symptomatic relief of neuropathic pain without any role in arresting disease progression. Available medications include Anticonvulsants (Pregabalin/Gabapentin/Oxcarbazepine/valproate), Antidepressants (Amitriptyline, Duloxetine, venlafaxine, Imipramine), opioids (Tramadol/oxycodone), capsaicin, lidocaine, etc. In spite of many available agents, pain control is very difficult to achieve in patients with DPN. Only two agents approved by U. S. food and Drug Administration for neuropathic pain are Pregabalin and duloxetine. 9 Amitriptyline, a widely used tricyclic antidepressant, is also regarded as first line agents for neuropathic pain by American Diabetes Association. 10 Published International guidelines including the European Federation of Neurological Sciences (EFNS) and International Association for the study of Pain (IASP) showed level A evidence for use of Tricyclic Antidepressants in PDPN. 11, 12 As per our knowledge, no study was performed regarding head to head comparison of safety, efficacy and tolerability of these three first line drugs among Indian patients with DPN. Hence, we decide to perform a comparative study of safety and efficacy of Pregabalin, Duloxetine and Amitriptyline in patients with DPN as well as their role in improving their quality of sleep in the Neurology OPD at Bankura Sammilani Medical College.
MATERIALS AND METHODS

Study Objectives
Primary objective of our study was to find out the drug with maximum efficacy in reducing neuropathic pain, as measured by mean Neuropathic Pain Symptom Inventory (NPSI) score in a treatment group. 13 We also had two Secondary objectives, first to find out the drug which causes maximum improvement of quality of sleep as measured by the Pittsburgh Sleep Quality Index (PSQI) score and secondly to compare incidence of treatment emergent adverse event in each treatment groups. 14 A sample size of 90 was determined assuming 20% dropouts using predetermined value of level of significance as 0.05, power of the study as 80%, expected difference in decreasing NPSI score at least 20 from baseline and standard deviation of NPSI being 24.8 as determined by a pilot study. We decided to allocate 30 patients to each groups. Randomization was done using computer generated random number table and treatment allocation was done according to their numbers. This study was done following the principles of the Declaration of Helsinki for study on human subjects. Prior approval was taken from Institutional Ethics Committee and written informed consent was taken from patients or their legal representatives.
Collection of Data
After being diagnosed by consultant physician as having PDPN, the patients were explained in detail regarding study technique and written consent were obtained. Willing subjects were enrolled according to the inclusion and exclusion criteria. Baseline assessment of demographic details, BMI, Blood sugar level, HbA1C, lipid profile, liver and renal function and NPSI and PSQI score was done. Patients were prescribed study medications according to their allocation on the basis of randomization. Patients from each group received either 150 mg Pregabalin, 25 mg of Amitriptyline or 30 mg Duloxetine. They were followed up on two occasions after 4 weeks and 12 weeks from date of enrolment. We assessed NPSI and PSQI score, BMI and fasting blood sugar level only after 4 weeks. At the end of 12 weeks, all baseline investigations and clinical assessments were repeated. Safety of the drugs was assessed by the incidence of treatment emergent adverse events as they reported. Details of ADRs, their appearance, temporal relationship with the drugs, causality and severity were recorded.
Statistical Analysis
All data were entered into SPSS 22 software and further analysed. All analyses were two sided. A p value less than 0.05 was set to be significant. We used intent-to-treat principle and Last Observation Carried Forward (LOCF) method for analysis of the variables. Descriptive statistics were expressed as percentages, mean±SD for continuous parametric variables. Repeated measures Analysis of Variance (ANOVA) was performed to find any significant difference of NPSI score and PSQI score across time in all the three groups and followed by post-hoc Bonferroni-corrected pair-wise t-test.
The Flow Chart of Data Collection
The Demographic Details and Baseline Parameters are given in Table 1 So it is evident from the table that the baseline parameters were not significantly different in these three treatment groups, except the serum cholesterol level where the Pregabalin group patients showed a significantly higher level of serum cholesterol than the other two groups. Regarding control of hyperglycaemia, there was no significant difference (p˃0.05) in changes in mean HBA1C level or fasting blood glucose level over 12 weeks from baseline value.
Mean NPSI Score
All the three treatment groups showed a significant decrease in NPSI score from baseline across time (p<0.001) as shown in Table 2 and Figure 1 with no significant difference between the groups (p=0.989). But the test for within subjects contrast (Table 3) showed that there was significant time -drug interaction in baseline vs. first visit NPSI values (p=0.029), but no such interaction was noted in subsequent visits. While looking at the profile plot of estimated marginal means of NPSI score (Figure 2 ) for different drugs, we interpreted that amitriptyline group patients showed slower reduction of NPSI values than during first 4 weeks than Pregabalin and amitriptyline. Later, that was confirmed by paired 't' test taking two drugs in pair (PGB vs. AMT, DLX vs. AMT, PGB vs. DLX) and also by post-hoc test. 
Fig. 2: Profile Plot showing Estimated Marginal Means of NPSI Score
Mean PSQI Score Again, we found that all three treatment groups showed a significant decrease in PSQI score across time (p<0.001) without observing any significant time drug interaction (p=0.107) or any between subject effect (p=0.599) as shown in Table 4 and Figure 3 . But in tests of within-subjects contrast (Table 5) , we found that the reduction in PSQI score was significant in first 4 weeks in all three groups (p<0.001), but during the subsequent visits there was no significant reduction of PSQI score(p=0.287) in any group. 
Safety and Tolerability
We encountered a total of 70 ADRs in 21 patients. Two patients in PGB group left the study for excessive vertigo and postural hypotension. There were 3.3 ADRs per case; 48% of ADRs occurred in patients receiving Amitriptyline while Duloxetine and Pregabalin group patients suffered from 23% and 29% of total ADRs respectively; 97% of the ADRs were mild and did not require any discontinuation of therapy or any antidotes. Regarding biochemical changes, i.e. Lipid profile, kidney function, LFT all three groups were comparable.
Fig. 5: Showing the Incidence of Different ADRs in Different Groups
DISCUSSION
In this 12 weeks followup study, we wanted to find the drug with maximum efficacy and better tolerability in patients of DPN as well as to compare the level of improvement of their sleep quality. We found in our study that Pregabalin, duloxetine and amitriptyline all three are equally effective in subjective pain control without having any significant difference. Amitriptyline group patients showed relatively slower improvement of pain during first 4 weeks of treatment than the other two drugs. However, this difference was not seen on further followup. Regarding improvement of sleep quality, we found that all three drugs caused improvement of sleep quality during first 4 weeks, but that effect was not statistically significant during further followup.
Hence, the improvement of sleep quality was due to both improved pain sensation as well as sedative action of the drugs. Though the pain decreased also after 4 weeks, but the overall sleep quality did not improve as the sedative action weaned off later on. Regarding safety and tolerability, all three drugs were found to be tolerable except in two patients receiving Pregabalin. ADRs were common, but mostly mild in nature. Highest percentage of ADRs occurred in Amitriptyline group. Commonest ADR was somnolence followed by dizziness. Our study results were comparable to the previous studies as mentioned below.
Padmini et al (2011). 16 found that there was a significant reduction in pain score among Pregabalin, gabapentin and duloxetine where the initial phase of treatment shows faster rate of improvement with Pregabalin than the other two. There was also improvement of sleep interference score with all three drugs, though Pregabalin groups showed better results than other two. Regarding patient global impression of change score Pregabalin was found to be more preferred by the patients than other. They allowed dose titration according to response of the patients, but in our study we have kept the doses fixed at all level of the study. Kaur et al (2011) in their study. 17 found that amitriptyline and duloxetine both demonstrated comparable safety and efficacy profile in DPN patients. Majority of the patients showed >50% improvement of pain score. There was resurgence of pain score during the wash out and run out period indicating inability of these drugs to affect the basic pathophysiology of DPN. They also found significant improvement of sleep quality in these patients. ADRs were comparable in both groups. Achar et al (2010) . 18 made a randomized comparative study of Pregabalin and amitriptyline as immunotherapy and also in combination, in post-herpetic neuralgia patients where they found significant satisfactory improvement (>75%) in pain perception only after 8 weeks of treatment in combined group than the monotherapy groups. Though the subjective pain sensation is comparable in Diabetic Polyneuropathy and Post-Herpetic Neuralgia (PHN), but the rate of improvement is slower in PHN than DPN with these medications.
Tanenberg et al (2011) in their study. 19 found that duloxetine in DPNP with inadequate response to Gabapentin is non-inferior to Pregabalin. Rather it could provide better pain reduction, particularly in those who were not taking any antidepressants. No significant differences in TEAE were noted among duloxetine and Pregabalin groups.
A meta-analysis done by Quilici et al (2009) . 9 showed no significant difference in pain score between PGB and DLX, but PGB was more favourable according to Patient Global Impression of Change (PGIC) than DLX.
CONCLUSION
Our study had some limitations. First, it was an open label study and no blinding was done. Secondly, we did not include a placebo arm due to ethical issues. Thirdly, no dose escalation was permitted at any level. Fourth, status of glycaemic control was a big confounding factor in this study. Improvement of pain quality is also contributed by improved glycaemic status of the patients.
But to conclude, our study showed that these three drugs were equally effective in improving pain as well as improving sleep quality. Amitriptyline, being cheaper than the other two can be preferred especially in economically challenged patients. A long duration, double blinded randomized controlled trial is being planned to find any superiority of either of these drugs.
